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S SOI £S yEfflSfl SI 321 HI2&S0II 56f 220ID. CH ?«|5!2Sfe, US 

£ S£S«13gg§ £S SOI 3IB&CHI gg92 XHagCHI 2I8H §St2S g£|SJSOII 4= SIS 

»ehi§xi. * D2i Hi^gsou aeh soip. 

aa. cmos sisoii xnags^oi ^saan. oiae* cmos sissj xiag§sf(vdd<i.5v)2i &s» 

Oil CH8H S5Sf S^fOISS 3>3| *I6H. CMOS SJS» ?SSIS M0SFET2I g 311 XI a g(Vth) g 
2SS2KVdd)2J Sf 1/4 0I81S 3£S 2iQ. 

□am. g^ixiagoi a^a an. mosfetsi 25 £i3an3i □§ ^chi coy xi^ef^ES § 

31SfP: 



/o«2xI0'' Amp/fjm 



01 5 1 AH , IdoffS 25 &EH(Vg=0)2| E5|l2Ja?l. loS Vg=VthSJ EEHSJ EaieJSH, SS AH «^ai4H SE2| 
3AKS ei&). Cd= SiJS §§012. CoxS 3IIOIE§i?OIP. 

Oil <ySS^EH. MSXI^EHSl SSfS&IU LSI2I ^EHblOISfl A10IOII SSI0IE-2H 2*31131 2i 

& 201 gaaa. cciaiAH. g3«*iage s?s mosfets e ^adioiana ot^i sicn . xh a g . n 

±blS^. ^ HH EH £1 § 5| LSI §011 CHoH £830111 BQ. 

xig3ii xiagai 25 £iaan aioisj EaioiE-25 2*31121 shim sh^sis ggssAH . 

gEH S £@!d10l#EH2| M0SFET2I g3HXiags HICH81S 201 S21SJ0IP: ^, egHX|.£.e)o, §Sf£fEH 
CHI AH , M0SFET2I XHag§S1§ &SJ313I ?I8H. g3HXiagO| 2J2S g§a2. 25 £f EH CHI AH . 25 

£iaa#§ g±Ai^i3i ?i8H. g3«xiagoi sss at2£ sssp. 

01 § CHI AH , M0SFET31 SOI 315+^CHI gSSfe 3?. SaSI $?a*IIS£l. 2HXI-g-5£l § S 3H°| 

ggoi 2ia. « si, sasBsts soi ^s°i mosfetsi s?. hsh*exiis2i xnggg2i a^i aasi 

§§S|£l£^ SS5I CO) S CHI. CdS 02 £ £12. S SiEHS CHI AH 60roV/dec W XI Sii 4= 2JP. 

OIOII 2I8H. 25 a^S &£AIS 4> 2JP. 3£HU, XHg3fl£iag2| eaiOIE-25 33031 113^22 
AISMg SOI CI. 

ESI. g3l|Xiag§ HI0I8IS Dg gg2SAH. 0U2JCH. SOI =?£S 3£S 3IB&0II USE! DOI 
Dg g3l| M0S(0I81. OTMOSS «Sf)3l IEEE(Trans. SX1&XI. SS 44. gtiH 3. 0)1 01 XI 414-422. 1997t3 
3S)CHI HI212CH 2iD. #31 DTMOSS. £ 10CHI EAIS titSi UOI . ££IS3ISK30)#0II OHUS 
19g(31) * 3SSJEXII §(32)01 SSSI2. 3S&hEX1l§(32)#OII 3||0|Ma^(33). 
*ri:/EaieJgg(32a), * IHaS^(32b)0l ?il £JrQ. ESJ. 31101 M a = ( 33 )° 

jtHaS^(32b)CHI 33I5J2S S^SCJ. OI£H& ^?£OII 2ISH. XHSg^(32b)CHI 3SI0I 5|§ 2J31EI0H. XH 
^21 gJPflXia&S XIICH Sf 4 2iD. 

D£HU. OTMOSCHIAH. 2| £axl±EH&. XHy S«(32b)0l 3HI 01 M S ^ (33)0)1 S^S S231 2i 

31 MS CHI. *HygS!(32b)I2l 3IIOIMa^(33) A10I2J SejMS g££ =?ti\9t 91Q . OIOII 2I8H. 

aioioi* §ch* sasm. msggg sis sai3i aci. s&. oismh 

S5}ag(Vdd)S. £iaa^S &XISI3I ?I8H i^21 31© A10I2I C10I2E2) g-25 aa(0.6V)SC1 S 
S3I ^311 ST 1231 SlU. 0TM0S2J §g§ fl|g}81S SHIS 

ES}. Cfg OIISAH. E 1 1 CHI EAI9 SOI 3>S MOSS SJEXII§*|31. ^S^ ^S1S3HgS 

HI 97-246562SCHI HISJaCH 2!D. 01 ^EXIISIIS. 5ayEfllS^0|| 31101^3^(43). ±± S E3I£! 
g«(41.42). * *Hgg2<(40)OI SS£IH. 4;X1S£|2f (45)il SSH ^^S^ (41)011 2JSS1S ePSSIS 
g^(9) * XHagg(40)31 SPS§!gg^(44)i 33132^ S^SIS SS(46)31 HISEJ ?5i 
a. 0l£HSJ ^P^CHI 2|6H. XH^S^ (40)011 ae, l OI 3§ 2J31S0H. g31IXiagS fllOHSf 4> SID. 

H£HU. OI£H& ?5S. MgHXI^EHS ££HMIS g^OII ID =-(40)21 eCIS§J IS 2*(44)§ S 
^81S 3^(46)1 31S2SMH. SCI S HfEillSxISJ ^3flS3§ 12S 81S SHI 31 °>U. 

E». E □§ OIISAH. E 12CHI EA|g HJEX1ISXI31. ^8IS3HSa HI 97-36246SCHI HI 

21201 2!D. 01 HfEHISil CHI AH . £ £IS3l&(50)gCHI OHUS §2^(51) S! 5aH>EHIS(52)0l gg£l 
12. 5aS}£HliS(52)gOII MOS ES«XI±EH3I S«£II2. 01 MOS M§«XI±EH°J XH^g^ (53)01 2|2f dIOl 
0H±2IS(54)CHI g^§CHI 2J3H. XHagg(53)CHI agOl 2|§ 21312CH. tH^2| g3||iiags HICHS ^ 
2iD. 

H£HU. 01 glEXIISXIS. 2, v MS! Hi: El 31 dlOIOH^ilSCHI S^S S231 S!3I ttHSOII. fef3l € 

sa e>£Higxi2i g^2t aoi ap s aioiois a^i gas sis sni3i sip. 



S'g'O/ Ol^JlXfSH? JIG*! MSI 

S «S2J S gEHOII 2J81S, SOI ^£21 ^EHISXIS: OHUS §23ef 4' OHUS §aa|g2l HI 
1 Sag SS&1EXUSS i^S SOI 3IB; #31 HSgJEHISCHI SSS HI 2 EaS 31 ESIgJg 




14-2 



S^H^oi ^2000-0047907 

- : 4^1 ±± * Eaioigo* AfOISJ HI 1 £2g XH«g2?^0ll *IO|eggQj§ ggg >i)0|ea^ 

S SB8KM. £31 ±£ * EMS! 8*01 fe>}| 3°?«l£Jtilg2D 8?I2 ( ae^EXflSSI 4f}| SH« 

SSJOI. #31 XH«g9!2| £S£ a xil 1 £B8 Id8k£» », OHSS a a V Oil 2JS5fe XII 1 £ 

s« 2se ses^s^s a>&o. 

b aasj »aoy sista. soi asasag assas: i ) jib^oii oHiis §a 
« « a i ess Heetsaaa'aaaioi. a^i segtsaaaoii aoisaeor * :*ioies^§ s 

B*l: ii) HI 2 ESS £± * ESiieJS^S 848131 ?ISH a?| ^IO|e S = § Of^ag A^Sj- 

oi a 2 ess s^soise ?gafe ea: * in) hi 2 ess ±± % Eaiase-etsi hi 1 ess 

HHBfEaSa HI 1 ESS SeSfeES S±AOI?| ^oH 3il0|e*j^§ 01^35 AlgSfOJ HI 2 ES 
S SeSOISS CH ? a STOII 2J3H. HI 2 ESS £± S! EaiagS? M0I2J HI 1 ESS XH£S« 

om oHna aavon a asm. sHgg^sj aasa hi i ess a&8feE?t s§g hi 1 ess us 

E g£gStttg«S SS3f£r E+3IS 

s vani mi soi ^£21 BEasflt, ohus aev * oHij^ aa^si hi i esssi 
aeetsaaa soi pis, aa^saasa ^8 hi 2 ess ±± * Eaiag* ^±21 Eena 

g2J 01 CHI dH XI £1 H OHilS gaoiOII 2JSSFH. XH^g*2| g£SSE3I feg HI 1 ESS 

2SE g£g«frttg«g »b HI 1 ESS *Hgg*. 8 HI 1 ESS auaqtfOII S3£! 3II0|eq = 
S SfcO. 

b & v soii me soi pibs. gg. xixi:>ib. xixpib&oh s^a^ ohu^ saei $ ohus 
aeotdroii aaysass saem. xi^dis^ * n^g^2j &&o\\ sssia soi 21B21 

Wife 9 a SOKBESODS 3IB. SIMOX(Separation by Implantation of 0xygen)S 3IB §01 «CK XIXI3I 
BSS/H : OimCH. aaifi. goj ejsapiB; GaAs. InGaAs g2| SBiaSfl; % AtmOICH 

**g. Sdl. B&£G! g2J aB3IB g U»e ^S2| 3IB0I Af§§ ^ 9JLO. 01 Oil QioHAH, X\X\ 
3JB&0II M €8 XI ^IIHAIE^ §21 ^XI SEfe ffl£^ S2fi£ 3IB0I XIX|3IB2£AH AI§§* ^ 2i 

QHtlQ SaS|«S/dfe. OII^CH, Si0 2 Of, SiN ^ §01 Af§i ^ a>21 ^fll£r, ^HXf of 

^ ysasxisi ^ois aEflisxi^f a^§§ hhsj a^a s^si b^is 5§i 4^ a 

H. OliaCH. ^ 50nm LUXI 500nm SE0ID. 

aa^EXflss. MgHxi^&a s^m^i 91 a s^se^ah ?i^s^ ^ehi^^oih «dis. ai 

= 0f^ g2J BSa, SEb GaAs. InGaAs §2J SF&S^EfllOII 2|ff SJ^E^ S^§ 4 2iQ H IHS§ 

goiiAi, ^aisaiafoi »asi8fa. aaefsxiissi ^m$=. ^chxi^ usaansi §foj . on 

^ch, ^ioib e^xi^Eisj ±± j Eaiejg«2j sa^oi . aa^EHis ss^si jtH^g^si a 
01. s^s^e, oHua a a voii eiae h^e s^se^ssjsi 3^01 §21 oian p^xi matoiaoii 21 

6H. 5§S ^ H2. OnSCH. Sf 150nm LH XI 200nm gEOIQ. 

aoi. aa^EHiss. d sa»£»asD hi 2 ess a Eaia 
g^. 2) ^^g^ s Eaiieig^ Ahoi oil bH xi ej & aaxH^. a sa*Hg ^ shcni uhxiqii ohus ga 

4 Oil a!SSI2, HSHI^SD ^eSfeEP^ £8 HI 1 ESS H^E g^S^^g^S Sffe Hl^g^. 
* 3) HI 1 ESS ^ISE S = S*fr#g2*0il aSSfU HI 2 ESS * E2lieig^ ^SFOil bHilSH 

aaxHgsj g^s^E2f aaa^tu naa we a 1 ess s^s^Eg x^e s^s^^g 
saact. 

D hi 2 ess £^ a Eaiejg^s. aaeiEHis^f sse ess % ^esssi g^g§, 

Oil a CH, a? ix 10 20 atoms/cm 3 LH XI 1x 10 2 ' atoms/cm 3 ^££, S»8F01 S^§ 4* 01 SOilAI, ± 

± * Eai2Jg2«8. XH^^SI ±^ * E5l|Ojg^2J &¥0II LDO ^52^ &g % Edl 

eig^MD s^s^e^^ ws g^. E^r ±^ a Eeiieig^^ ses^E^f sasf^u naci 

* Eai2Jg^2l SSSQ 4^ g^g l\m 4 2iD. £61, ±^ % Eaieig^2J ^01^ 

hi^esi^ »sas»2i ^gou oa sjssi saa 4 an. sausaasi 4^n(oiiaai. 2oonm)2i 

- 50%. H ?a^2ffe, 80nm LH XI 150nm. ^61 . lOOnra LH XI 150nm S£S » 4 s SACK 

2) E 2011 EAI9 bf2f SOI. Hi^g^S. XH^g^2J aoi»»2S HaXHgUf Il^E g^g«f 
^g^Oil geS^E^ 358*311 SSfSffe ESH^IIf^g 3>feQ. ^, fia*H^2J HI 1 ESS S^S 

£E» Na » oHiis a a v on assfb use gea^^g^si hi 1 ess g^g^Ea Nb^ a§ 

ofa. Nb»Na2J »3|ia S^6fE« g$Sfe£^ «§SQ. 0IM2J g^g^Efe. aeS}E»IS2| ttf^ 

a. saxHg2i use geg^<^g^2j goii s§§ 4- on a a. aa*ny2i hi 

2 ESS g£gfeE(Na)b ^ 1x lo' 5 atoms/cm 3 LH XI ix 10 18 atoms/cm 3 , 4' OHilS §3^011 2J25fb 
USE g^g^^g^SI HI 1 ESS g^gSE(Nb)^ ^ Ix 10* atoms/cm 3 LH XI ix U) 20 atoms/cm 3 ^ 

tfsacf. esj, aani^2j a use g^gsf<^g^2j aa^EHiS2j ^wioii a>di s 

SS ^ 212. OIiaCH. ttf 30nm LH XI 150nm K 50nm LH XI 150nm §££ 2|2* ^gaa. OI Oil CHoH. Sa 
aB2| ^^il * g^gSE^ Q§ g^S^E^ ggSQ: 



7»< 



Mi 

Tb^ Ha^H^2J ^JWI. e g HB&Eflli ^^61^ ^EHI2| ^SS. 0 P ^ s qj se!«. q= £?I S 
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8JS0IM. 22JO0 2J5H. S ttSOII IBS &EXBSXI2I Ha*H£(4)OI iSSfga. 

SESJ . n^sE BeB«6»a*t8. D§ g^8f£^ tfBSb 201 UtBSiStCt: 



Xdfe n^E S^g^^SS-SI ^THIOin Vbi^r a^a aSJOIQ. 01 Oil CHoH . 2S£ Se8«f6fg^g 

aeasfliaoii gga^ m^M ggg 4* kd. 

i». 01 a?. e van ob soi ^?£2j usaisrasi ajixiaaomos as aim 216H s 

8BQ: 



Vfb^r g^«H£ a&. Cb^r e /TbOil 2J6H CoxSr XI 01 SB 8^9 ggOin. Vb£r £CI(body)g 

3<e 121 gs? 5)011 s^s a^oia. ^011 21ms, aaixiaatvtros scig^oii sj^s 

a&(Vb)3l- BUM ^'<M^o^ ^^&o^Mi. g3||xia^(Vth)S fiClg^Oi) a^S S^(Vb)Oil 2I6H §01 
»H HIO|g 4* flO. 

3) ±± a EaiagS! *'3fOII dHx|£]^ HI 1 £28 HfeE g£geftfg2?2| HI 1 EaS 
SisE£r. * ESUag2?2j aBBVB £±A|9IE«. 0II2JCH, ESXH^ SSSJ SEOMU, CH 

WBS|»»fc. HaSHgSO CH ?XH3£Sb. o t lx 10 ' 5 atora / Cfn 3 LHXI ix 10" atoms/cm 3 SE 

s ^sa^ 2oi b[§2{of2 ( oHiia saoioii aaatt hi i sas n^E s^saf^s^si 

50nm LHXI 150nm SE^ «§£lb 201 Hl»5!»Cf. ESh HfeE g£S*^g2*g, S2J sfSSSlf 

&eh. ±± a Eeiiejg^2i se3a2£¥G sas*E»ie;a* oH^a saoj ak>isi ais7»xi ±± 

a Efll2Jg« 6^21 S XII 3 2? 01 2*281 §ij§f£Jb tfEHB 21018*0. 

XlfeE IfilV&tBflll aaSBSt tfER£ BOIttOI 2J6H. £^ % ESiiag^ Sf¥^ «S8t 

segoii 21 e* s^oi qh^is aaatsi 5ias b^spi uhsoii. £±/Eaia bbss. s*. 

MgijXI^E^ ^8>§gJ0| 3£B 4* 2iCH. «h£XllgX|2| XI^UIB^a £ ftlBBCf. 

sebj, s saoii ins soi ^£2j ejsasxifc. seetsnsdroii Eaias^, 

»ti 34 6*011 ^lOieg^m o. JIOIMXj^g S&Stb M§«XI±Eig »feO. W\ = m&mg 5 

£ JIOiegaovog/H ^1^5^ x«g gj at?2»£ ggg 4^ SIO. XIOISa^E. §£l^£l^; W. Ta. 
Ti, Mo §2J 2BBI 3^2] ^dlAIOlE; AISI A»OI£(0iaCH . MoSi 2 , WSi 2 ) a Sil^ai^ES £ 

«Sfe BdlAIOlE; * n WSI ^CHI 2|oH, ^ i50nni LHJI 300nm2| QI^THIS 4^ Of CHI CH 

oH. ^I0|es = ° t ^^S^fe ±± Eaieig^g S^ofPI 9\oW SS»2| g^S2| Sf^§ HSISfOI. 
199125 ^IHI0l>HS 4^ 2JCK 

01 CHI CH6H . ^51 HfeE S^gSf^g^OI SI 5 AH g^SJc 3^, SlUIOil ^4^ Hi ^.&X\±EiD\ 
§^£JH. M^IXI^EOh £3± <^5}S| Eb Mgy^l 4:»Sd|QtOII 2I6H gai£J^ 201 bfg2|8fD, 
bf^^o^l. S2± £b MS!! XI 4iXfS£|Q|2J ^^llfe Ha^E«IS2J ^THISCI g, k Cf. 012 CHI 2| 

oH. ttSfSf £^ egyxi 4i»S£|Q| o^OII H^E S^S^^S^OI HfeE g^S^ 

#g«g oiSoh^ ^EHISxl2| S^I^ES S0AIH 4= 01 Oil CHSH. §3^ <^5|Qt 

E^ M^i^l 6^011 ^§9^ 2fe£ SzS^S^g. 5iEHI§X|2j 351. §2*S2J gOil 

WZ\ ^ 5| >ES§ 4^ 2i32, H2j ^JW % g^g^£b, H9fliy^2| H^E g^S^^g^OII °J^h 

a as ai esasxi, m. mosfet2j axxiaaa uiwa^i ?i6H sa»o. oiigjcjj, ^ isonm u\x\ 

200nm2| ^THIS S>fe SS^£HIS2| g^, ^Xfg£|Q|21 ^THI^ ^ 50nm LHXI 150nm SE^ 4^ ?1IL. 
^^E geSSf^g^SI geS^E^ H9HI^8F2| H£E g^S^^g^IU 4^ ESh 

Ai^ g^S ^4^2J XH^g«^ 1;H2J 9IXI0II/H SSI Oil g^A||J ^ 2iOi, ^H^g^2J S^IXia^OI HI 
CH§ 4^ 2iH a^l^s^OI SSS^U S5fg 4* 2JCK 01 CHI CHSH . XH^g^2J S?ilXia^S HICHo^ 
°o f S2§Aib, 0H2JCH. san^EI^ «IEIS(S)a OH. bFOICH^a^OI H0II SJ^FSn. sgijxi^EI^F ^ 

atiioi(25)gj (ih. bss^ehs sife »a . a s?^^xl>lE^5^ sa oh. ssb^ehs an. m^xi^ei 
i\ 2=g oh. woiw^aaoi noii ej^s^ aaoi aa. oioii 21 8H. sa oh a»»a 

^21 aoina ^±ai^ ^g^^g g^Aia 4^ an. e^xj^ E ^f ehsj oh sina^ e^ ^diaw 
a a±Aia 4^ aa. 

s aaoii mg soi ^^21 bexosxi^j hh. an. b*i uoii/h. oH^a aaof a hi 
1 Eas Hs^EHisoi Pie^foii saaa. ;ie^oii oHtia sasis s^si^ ag25/d sxi2j s 
s. aiacH. * <i^5f>:» 01 §6^ cvo aoi Atsa ^ ao. 

HI 1 EaS SaSJEHISS. 6Hg BO^OII/ri 3X121 «JE«IS2| SS^SOil COdf ±»2J ^^M 
5 g^a 4^ HO. 

IB. HI 1 Eag HS^EHISES VBS. SS2g a 

na. a§ sa: hi 1 Eas s^s§ Ess^aAi ses>£«ias ; e^ hsbehis 

S ScSS ES8PI ?<oH BBetEXUBB HI 1 Ea« S^SB SBSJEfllSOII 9981b 

ssoii 2joH Eg 5^ sgoi ai§i 4^ ach hi 1 Eas gesoi ps g^sa a?, as. bf 2 . a 
*di*. as. as boi afsb 4- an. xi«^»^b a a mam §^si aoia ^ a^i ©sou a 
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8 Sfe 2!§0I Blg5!8ia. . HI 1 £S| g£gOI Ng g£g£J S^. 2! Sfe bl£31 A1g& 
a. 01 Oil CASH. SS^SfllSOl HI 1 Sag g£g£ £S2fe 3?. SSHJEfllS SflPf HI 1 Egg 

g^ga eaie> sesssi sessitiu. g^ggsjf as ?saa sawi/d a ^8 hi i sag 
sess sasjsaisoi ssa3iu. sa^sais aapi hi i sag g^ga a»e ^ss ssa 
*. hi 1 sag g^ggsa 3£Ai3i3i mm hi 2 sag g=ss sgg 4= aa. sa e^sais a 
wj\ hi i sag g^ga easj g^sgs=. ssafe s?, hi 1 sag s^ssi gsfe s» 

1x 10 18 atoms/cm 3 LHXI 1x 10* atoms/cm 3 SE31 b1g*£!8*a. gJS. g = ggE31 EagJSHISa 
OflAH y§ 32| HS2| jj| , £Sg g£ga fe£ = 2* ix 10 ,s atoms/era 3 U XI 1x i 0 ' 8 

atoms/cm' § £51- bUfSJSia. 

cti, sas^snis^wi 3noi=gaa> §. 31101 sa^oi ggaa. 3l|0l = gae| a ^IIOIMa^S 
mos MgHxi^Eii gssife agon met gg§ 4* aa. 

&3ii ii)oiiAH, ^toiMa^s of^as Aigaioi hi 2 sag g^goiaoi ^gjaoi hi 2 £ag 
a saiaggg gaea. hi 2 sag s±g°j ^gg Ng Sfe pgt, 1 4= an &3ia g±soi 
a^s 4= aa. ±± a- Eai2!§2«£| soi^. Hee*s»isa at^wiwi aai 2§s 4= sin. 150™ 

LHXI 200nn>a ¥JHI8 3>fe HaHfSHIga SOIfe 9f lOOnm LHXI 150nra 3S31 bt3S|8}a. 0113 

CM. aOI ? Afgafe 3^. 2f 10ke v LHXI 25keVa 31^aiUXI. SI 2f ix io' 5 atoras/cm 2 UXI 4x 1o' S 
atoras/cm'a E?5g aOISOl ^SJgOII a6H. £I§5JS£ q* ix io 20 atoms/cm 3 Ul XI Ix io 2 ' atoms/cm 3 

a g^ggsssife saoi Ajgaa. sg», bi±3i Aigafe 3?. e» 20kev lhxi sokeva 3n*wiu 

XI. * 2} Ix 10 ,S atoms/cm" LHXI 4x io' 5 atoms/cm 2 a E?55 bl^OISOl ^gjafe gJSOl AfgSQ 
01 SOIIAH. SaiaS^S LOO ge? Sfe OOO gejg 3>fe gg§ 4= aa. 

e+?h i i i )0i\M , 3noi = a^g oiias Aigsioi hi 2 sag g^goisoi a S3ii ^gaa 
of cm asH. hi 2 sag ±± a? saiagsjsia hi 1 sag fiasjsxusa hi 1 sag s^ei 

3±AIS 4= £iW. 3 HI 2 Sag rfc^a SSISig^ AlOia HI 1 Sag Hl^g^OlI) OH US 

aaafoii asam. xnag^a issp hi i sag g£ggE3i hi t sag 2fes sssm 
ifg^t ssi 1 4* aa. am a. saysnisoi e» isonm lhxi 200nma ^-mm 3>fe »ai«£isss 
gsan. ?iioisa^oi 2oonma sffe gdi^aiEss gsa& s?. hi 2 sag gega 01 

S^gJS^ S!l Afg8f0) a« isokeV LHXI 170keVa P^OIIUXI. % Bf ix io' 3 atoms/cm' LHXI 5x io" 
atoms/cm'a £?5S ^gaO). SIS^SS 2,' Ix io' 5 atoms/cm 3 LHXI Ix 10" atoms/cm 3 a HI 1 Sag 
*&Sfe£S SF?II aa. Oli^ A^afe 2^, s» 320keV LHXI 380keVa ^^aiUXI. 3! 2f )x 10 13 
atoms/cm LHXI 5x io' 4 atoms/cm 2 a S^5£ OlS^gJOl 6igaa. 

01 OH CH6H. THOieggot » ?)|0|ea^OI 9311 i )0f|AH g^a^l 3011. HI 1 Sag g£§isE 

ohss saafoH pjgaife hi 1 sag g^g^saa saysnisa hsohah ^th axi sf^ 3 

°. 911 i»i)a HI 2 Sag S = S2| Oia^gJOHAi^. 31101 = 3^01 gggfe g^OHAH 01 SOI 31101 S 

a - * 3noie§aofg 3Soioi. see^sHisa aaon sgsjs^ oisa sn a 3i^onuxis a 

SAIOH. 3IIO|sa= gi 3H0|ggSSja af^JHg 5§S1fe 2101 ai&£J6ia Sfffi 3HOI = s=oi 

g^axi a& g^oiiAife, ^gja g^goisoi ^± as saiaga?§ s>ssioi, ±± <k saiage?3t 
oHiis a a or Afoia Ha&saisoii sgsioi. ±± as saiage«8ia sa^sxiisa hi 1 sag 
g^ggsa a^Aiao. 

oisKHi. s a v gai og soi ?52i ejsHiswa bf&sjgj ^Aioiie sas STS8101 ^gg} 



^■Aiai 1 

S IS SOI ?52l NMOSFETa UEItfQ. S 101IA1. H Z\ 531 ff( 1 )^0H OHUgj §a°f(2) S! Ha 

&eiS5(3)oi sjgaoi. =. soi 3ieoi Aigsa. soi 3iea sa^aiesoja sa 
wife, aafe'aigsojaa 2.'S Ng ±± a saiag°^(6.7)oi gssa. sa^'sissoja aaoi 
n. ±± ai saiaga?(6.7) Aioiwife. pg Heaia(4)oi uHxisa. sgj. ±± as saias^(6.7)si 
a Ha^£i5g(3)wife. saaia(4)sa g^g*S3i ^s pg xisss g^ga*ag°4(8.9)oi gsa 
a. s§f. pg saflig(4)a ai^oi^. xi^gs g^gafaga»(8.9)Amiwife. Ha*Hg(4)Ma g^s 
SS3^ fes pg usss g^g^ags?(s)oi gssa. g^ggsa ssmsoi s 2wi SAiacn a 
a. ngs g^g afag^(5)s a^as-dowi g^sa. ssj. Ha«ia(4)^wi 31101 = §aef(24)§ 
S3H 3Hoiea^(ii)oi ggsa. 

01 SWIA1. 13Ha NM0SFET3I- 4f«SBXIB. S 3WI SAI9 bia ^01. CM0SFET31 A1g§ 4= 



S 3WI SAIS CMOSFETWI AH . aa^EJSS(3)WI . Sa&'£l5g(3)aa ¥312 OHUa 

saaK2)0H sgsife saigs?(i3)oi ggaoi. nmos pmos gs?§ saiAi^ja. s£is^(t3)s 
NMosa pmos Aioia ^s2>a(wiacH. aixisjg %>x\n 4* aa. 

SSJ. NMOS g^ a! PMOS g2?WI Sa&'dl ES(3)aa gfS £X15£lg2!( 12)01 |gg2, 

oi§ ± us dig 02)011 asH gaia ^4= a nmosfet ai ^4=a pmosfet3i nmos g^ ai pmos g°^wi 
2|2{ g«aa. 

§!4=a NMOSFETa Pg 2gE g^gaiags;(5)a. ±X1g£|g2»(i2)81WI bHXiafe Pg 2feS 

g^g«fagg(5a)wi aoH ms. g^B2 i3Ha ?ixiwia< a^a&dowi g^an ^4=a PMOsFETa 

Ng 2gS gSg«agg(15)S. 4:X>S£lgg(12)81WI tiHXiafe Ng U^S g^g8fag23( 15a)WI 
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2J6H /dS S^9H 13H2I 9\X\QHM 2l^2^(20)0i| S^aP. 

PMOSFET^. tf?|gt NM0SFET2* E2S0I Dg >j§ EI2J8H! §gjg| :?g = pa* ^ 

± * Ea|oig«(i6.17). NS XHgg2*(14). Ng HfeE g£g*tfg2?(18.19). NS HfeE g£g^ 
6jg2?<15), ^IO|e gS Q| ^ ai0|s e = (2i)§ NM0SFET2J g^2t aoi . 21*8 9(20)01 S^S 

0121 a8 9Sg 3>fe MOSFETc . 0|3t2J §§§ afeCh 

(a) £± 9 EaiS!8^(6.7. 16. 17)2| S9890I XiteE gfigaftf 8^(8.9. 18. 19)21 aaseUOII 21 
8H a±B 4> &Q. 

(b) 5«^'dig§(3)8 sasaa soi ^P22j saaaaeso *B3i neon. HSAji^ojaoi a^i 
a * 9io\. fie«ass(3)oi soishhi xiisaa. 

(c) /H«£2!I4H3E aaSSS* S0I2* Ul 28101 3XI2J. 2J ( 10.20)011 21 *Hy SCIOil 2J 

xuoieroa 2ish 25 aaa*B a^Aois* a»xia»oi sss 4* 21a. 

(d) HfeE BfiB«gaet(5.15)0l 2j6H 21 ¥2 8M 10.20)011 MOSFET^r §^9H. JQSsE 
g£8*^92?(5.15)8 2JS8*b M4*2J M^i JI^EHOil 216H S^S §S 99S!2S/d ggg 4* « 
Q. 0>afAH , D\B0\\ Sg§ H^SPI 9I8H 2J¥g2*§ a3|[ 123t 92. M0SFET2I S3§ a^Alg 
4> 2iP. SEB. £BXI£a2| tfaiHHXIt SB CM0S2I S§8^| 3 4^ 9Cf. 

(e) fieXRU(4.14).8f2| HfeE BSrg^tfg* (5. 15)8 OH^ ^§ HB8 an. RC XI 2 9 . 0II2CH 

Tioisavoi ej:> r a cmaj H£XHg(4,i4)2j s?i2j j»se^s aaa 4* 20. 

OISJWI. #3|2| SOI =?Z2\ M0SFET2J sgOil CHoH figgfCI, HXI. SOI ^?£2| MOSFET^ » 

# ?f2SiJ5iax! 01 soil, s eiaa a^Aiaon ej eh an^r a^s 4- sip nau 

gaS8(3)2| g£gSttfgS?(5)0ll 21 8R. MOSFET?! S/2°§ OH 9X1X13901 HICHg > Si 

^. £ 4011 EAia d*2* SOI, «3| SOI ^£2] M0SFET2I Id-Vg ^gOil 2J8hS. ^IOIMS^2| 
W/LOI 2m m/0.35u mOIH. Vds = 0.6V21 3^. 3 1 e Oil S!^9fc S9(Vb)0l 0V9 OH 931X1 a 901 

901S 4* Sill. Pl&^^eg 7H 9 SOB 2ioH 931X13901 9CHU 4- SIP CL^AH 011 & CH S& 

2i ssrsoiib. ^iboii a^a a9§ ss»oii 210H mosfet2i g^ixia^oi ^ o.iv oisfs a^'aoi 
fe^ ^s^i = § ^ aa, eh dTERsoib. d\bw 2i^^a aas zasroy 21 oh mosfet2i ujixi 
asoi 2t 0.6V oi^es s^goi. ee aiBaws 9^aih 4^ aa. 

SIXi»(Rw)g, E 3011 EAia W2t SOI , Hl0m*\9\ 2*ES^(5)2| ^E % ^Xf^a|QV8^2i 
H^ES^(5a)21 ^E« 2J^ol SS»01I 2i6H S§& 4= 2^D. Ofif A1 , aH»(Rw)S, O|oh2i PI 

Ba»a » s ac MBtfi aastot aaea. 

s#. auioii ssa mosfet^k e 5(a)o» EAia »a aoi. Bei«s(cw)s?a iHSKsjaa 
aoin sim s^, an»(Rw)s. e 5(b) % s(c)on EAia ma aoi. ^leasdsubjs ei» aai a 
st a *t on a>ai ^^seoiiAisy ess mo\o\±i\ nispi ^ioh oio>2i ^oii uama wsj a 

oi. 3^51 a^a e»ep^ aa. 

V b 4- R w • I sub< V jon^? 0 . 6 V 

a»8(fev)8 aoio« * a2i » a a oil 2ig»o. e 68, a 21 Aisaaoi 3ooQ/ S qr.. 

10 3 Q/Sqr.. 3x 10 3 Q /Sqr . , lo'c/sqr.^ SSia 101 21 aHS(Rw)af MOSFET * 31^^^ A*0|2| 
^£I(S)2^2| ^5113 uaaP. 01 BOM. 01 MOSFET Pf «a»(Vdd: IV OI8t)0D 2I5H S^i OH 
M0SFET2I ^IBaS(lsub)^ ^ 10nA/g m 0I81S CUB 61 H, lOu m2J ^lOIM^g at MOSFET 21 9|&a 
»{lsub)7J 2, k lOOnA OloFOIH, MOSFET 21 gH»(Rw)8 10 6 Q 0I8JS SO. CO^/d. B2| AISXH90I 2f 
2000Q /sqr. Olohei XiaSOfl 2J5H §5[£lfe ClblOI^21 ^gOIIE MOSFET 3 r S53I I§S 4^ BO. 

SB. U^^Oil rjB AC 3fES5fg ?15H, tfg BXI»(Rw) * ^8 B§^(Cw)OI BB8f 

□ . 01 5218 Cl§ ^011 2I5H H»aa: 

r - - — - — « rr 

OMM. tr8 6JS21 tfdAIBOIO. OUSCH. t r 01 tt» SOpsec OI6f2! H^2| dfiOH OM/rffc. Rw- Cw 

« lOOpsec^ SQ. BH»(Rw)OI 2f 2000Q 0|8fOI2, Cw « 5x 10" M F2! aS^2J S^. 1» 5Af^8 

□ e AIOI 2I6H 

oi§2i a/^^ii 9 axiaa ^^isi^i «e ^oiE^eio^^ a^§§ ^ sq. n^s^a 

SOil CHoH. Rw Cw A|§^^ BE^eo| ^^oji oiCHAI S^B ^OIKD. 
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OI6f0fl. £ 1011 EA18 NM0SFET2J Xll£°>g§ ggBO. 

BW. £ 7(a)0il EAIS ti>2f SOI. BPI B( 1 )900 50nm LHXI 500nm2| %2HI8 9te Si0 2 5 
S99£: OHUS §3^(2) * «f 150nm UjXI 200nraSJ ?Mfl St BH9aSe(3)OI ^SS SOI D\B 
01 AfSSD. 01 OU CH6H. 2S 9 £1 58(3)8011 fc . MgllSIS §011 2JSH 3B8dlSS(3)SO 

2J NMOSFETS S£l8li- ±»9SI (SAIB8 )OI g^SD. 

CIS, 0II2!CH. SB8ei8S(3)O0 30keV2| ^OIIUXI 4! 2x 10 M atoms/cra 2 2i E^*£ SE0I8 

01 ^gjg *. 900TC. 6093 CHfe'SS^Mi. 10* atoms/cm 3 0199 £S0I8££8 2te PS USE S 
£S*#S9*(5)0I S9SO. 2fe£ SeS^S^(5)g. MgHXI^i&PF ^8 bH6!XI8 * U8 SfiiS 
XI 88 ^X|}| 9I6H 6'25fa. 

OS. £ 7(b)O0 EAI^ HI 2} 901, 338388(3)9011 10nm2| ^2HI8 Sffe 6.^^(25)01 89 

£JH. tf»V(25)> SSH S9£dl5S(3)OII 20keV2J 31 ^ Oil U XI K 1x io 14 atoms/cm 2 2J £?5§ As 01 
8(22)01 ?aaa. As 018(22)8, 2fc£ S^S^^S^(5)2| H£2J g£g2| g^S ^sofOj , 2* 

1x io' 6 atoms/cm 3 LHXI 1x io' 7 atoms/cm 3 2] g£g*5E9 PS HSXH^(4)§ S9BO. 01 Oil SI 

i, aaers*(s 9eo)oo ckoh o.wsi 920x1999 9t ci»oi±9 g§ ^ ao. 

£ 7(c)0» EAI8 Ut2t SOI. SB8ei8S(3)90|| 3fl0IM8as!(24)0l g^SCf. 311 01 S 
9 B Of (24)21 £p»flb. AH^oFH OIBg 01 El 21 XH£90I8 S>fc PWOI^OII CH8H ^ k 4nm LHXI 8nra 01 
Cf. 30 01 £804(24)^00 ^ 200nm2] ^fllg g£l^£IS40l SSdl^IldfEl % 008 71 

^oii sjoH oHEiaaoj. ?ooisb3(ii)9 sssia. os. xioiss^(ii)9 oi^bs aissjoi. as oi 

8(23)01 H3^ei5S(3)01l ^980. OI&988. 320keV2J 3^ Oil U XI * 1x 10 U atoms/cm'si 
£ 98901. H^E 8£gS^gS!(5)g. £^ 4! Eai2J2^(6.7) 9 OH @ 8 0 01(2)21 99 ^B 
21 g£g2J |'¥1 L«sSK)j , SjU^SS. 1x 10* atoms /cm 3 LHXI 1x 10" atoms/cm 3 2| g^gfeEM 
9fc PS Xi£E geS*^S4(8.9)S 99BO. SB, 2J0IS0I. 40keV21 21^00 LHXI * 4x io ,s 
atoms/cm 2 2J E^*£ ^gJSOI. H£E S^S^S^ (5)g . H£9£I5S(3)2| 5£2J g^gi a 8 
»« . £SgI HSAiao. n 9j». 1x io 20 atoms/cm 3 LHXI ix 10 2 ' atoms/cm 3 2J g£g*5EM »fe N 

8 ±^ % saiiB92!(6.7)8 ss&a. 

OI Oil 2I6H. £ 1011 EAI8 b}2> 901, ±± % £312192* (6.7)Sf0il PS XlfeiE 
S^S4^S4(8.9)0I 4^ 2l». 

01 Oil CH8H. »7I g§g PM0SF£T2f SAIN 4^ HQ. IB, XH^2CI SH^SC! S 

CMOS H^Aj|±2f Bttfi W^ISS S^2H, S^bHdOII 21 6H S^QCH &£X09»8 

BO. 
MAI 00 2 

01 bhBSIfi 8 Al Oil 21 SOI ?2E2| NMOSFET^. £ 8011 £A|@ d^2f 901. NS 
^^/ESieiS^(6.7)oF2J Ha8dlS«(3a)O0 fi^XHy(4)B §§6! S^S^£S PS S^S^^ 

S^(8a.9a)OI gS£lb 2§ XH2I»H. WgSjB 8AIO0 121 SOI ^3S2| NM0SF£T2f S^S^a. 

018(00. £ 8011 £A|Ei SOI ^P^2| NM0SFET2I SSVIIf 8 9 BO. , 8AIO0 13 SUB 

SOI 5IBOI Af§£J2. &B8SISS(3)0fl PS ^2fe£ SeS«f6fS^(5)0| S^SO. 

D. 9, £ 9011 £A|£ blf2* 901. HSMaiaS(3)2l SB Oil. TflOl egg 0^(24) £ 

Moisa^dDoi s^@o. os. ^ooiMa^dDs of^as aiskoi, 30oisa^(ii)8js9 

HaXH^(4) K 52*JdlE§(3)2| OHiJS 8301(2)21 88 ¥B0il SAI01I 2J0I8(25)0I ^<£& 

0. OlS^gJS. 150keV2J ^f^OOUXI % Ix io" atoms /cm 2 2| £^^S 8 8901. Hfe£ S^S^^S 
ai(5)8. HSXH^ (4) 8 SB8£ISS(3)3 OHiiS BB<V(2)2I 98 ^B2J S^S2I gj¥i &go\ 

01. §15125, 2f ix 10' 7 atoms/cm 3 £1 g^S^£S 5?^ PS HSXH^(4) * 8^g^^S^(8a.9a) 

§ 88BO. SEB. 2J0I88 40keV2| ^^OHUXI * 4x io' 5 atoms/cm 2 2J £^^S ^gJSJCH. H^£ g 
eSt^S^(5)g. 3«^ai^S(3a)2j HS2J g^SI a^SKX. £SS§ a&AIL'O. ^3^£.S. 

ix IO 20 atoms/cm 3 U XI Ix iq 21 atoms/cm 3 2| g^g^£l 3Jfe NS 8 £SieJ S «! (6.7)8 S^^ 

O. 

01 Oil 2180. W8SIB 8AIO0 12| BSVOISQ XJI2E&^IS £ 1011 £AIS SOI ? 

i2| M0SFET2J 3^2* 901. * £ae!9&((6.7)»O0 PS 9&B*tt8fl!(8a.9a)9 SSS ^ 2i 

H. geg*^S^(8a.9a)JU BBB g^S^£S SE*Hg<4)§ 998 ^ 2iO. 



B BSOII CDg SOI ?£2J BEJM9»fc. ^IB^OII 0H8S SBQJ * XII 1 £SS 53 

«^£xiis£5 ssab soi ?ib, &:>i say£Jwisou sss xii 2 £ss ±± * £aiejs^. a ± 

±^^D} £31213^ Ah 01 21 m 1 £28 *H«32!#0il 50O|egaofS SoH S^9 ?H0|ea^§ 58 
BO. ±± * £ail2JS«0l SBBEffl&aO & k H, ^^1 XH«g^OI. XH^S^SI 

m i £ss g$gfe£?f ooea sa^on bss^ hi i £ss h^£ lenrtfaoii sjpi 

OHSOO. £«*H«8f2J Hfe£ 9^99^948 OH^ ^8 XI 99 3^12. RC XIB. * OOBQ. ^HOIES 
901 21?\& C0I2J HSXHtf (4.14)2J S9I21 3f£B«S 9719 ^ SIO. SB. 8 9900 2I8JB. 39 
BEX09S fcll^^ ^}}1^ ^dh^ ggg 4^ 2i01. S^AH^O^OI 3^1 £IH. BEa9«2| Uli^h § 
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0I6H ach 

seh waggoi aaoii s^afe 39, a¥agon aai waggon a ma agoi men a ^ 

S!D. 0}£1AH, g EH Oil AH . ^EHIgXia ^?Ss^O| gf^aw USSSSfS &S!g 4= 2!I2 , 25 6f 
EH Oil AH . 25 ei3SW« 3£A|9|3I ?|8H S3«Xiag0l igS 4- 5SIQ. 

Egf. * £aie!S^2J OHUa §33} AlOia SaSJ£HISOI a a SI SiS£|fe S^, 4: 

± * saiagga aesvoi a±s 4= 21a. 

ss, aiaggoi. ^usaiggsioii iss us£ s^s^s^s Soh ejssife a§ *h« 
ggon 9^22. oh a ?ixioiiah aaoii a^a^ s^. sags hichspi 9)sh 31 eon agg amsi 
mu. sjsxosaa gaixiagg wo\s\d\ msw a^ggg «gsi mgg gam gjen. g^a^g a 

±A|g 4> ao. SB. Sa»±Ba Xlfe S3 CMOSa SSSI3II g 4= 2iOi . CH gSXHgXISI 3 

S^Sli Sag 4= 2!Q. 

(57) &?3I gfff 

a?g i 

oH^a saof 3J oHua aaataa hi 1 sag sas>£»isg s»b soi me: 

aae^sflisoii sgs hi 2 sag ±± * saiagg; 

hd\ ±± si saiagg Ami a hi 1 sag XH«gg&on ^loiMaaofg sat gsa aiois 
a^g sgstn. 

±± 4' saiaggoi saeisaigaa an. &^i sa^sasa &01 ih^« « 
01. &m xHggga Eaea hi 1 sag g^gsssm &n. oHga §a&fon eisaisr hi 1 sag 
n*s g^ga^ggg an- soi ?52i usagxi. 

a?g 2 

HI 1 gOH 2101 AH , HI 1 Sag IlfeS g£g«6fgg0| »x 10' 8 atoms/era 3 U XI 1* ]Q X 
atoms/em'a S^gSsSg »2. tH^g^a SaggOl 1x 10 tS atoms/cm' LH XI 1x lo'" atoras/em'a S£ 

gfesg 3>fe esasa. 
a?g 3 

HI 1 £= 2 gOH 2! 01 AH . XH^gejOl SBjXl^EISI ^gg £g Efe S?£fAI9IS^ 39011 g^ 

a& esasxi. 
a?» 4 

HI 1 gOH 21 01 AH. £ 4f EH Oil AH. 8*1*1 S&a HCHxIg H±M3\J\ ¥I8H JH^g^OII blOlCH^S 
SOI 213132, 25 4f EH Oil AH , £l3ai?g &±M3\3\ ««H XH^g^OI gSg&EMS SS3fe SfSHI 

a?g 5 

HI 1 gOH 2101AH, £5 & EH Oil AH . 8J*Xia#2| §CH*lg »±AOI?| «8H JHgggOII dhOICH^ 

agoi amaz. s ^ehoiiah. gsixiagg &±M3\i\ mm aiaggoi asanas ssafe e>s 

HIS XI. 

a^g 6 

hi 1 g on aiwAH, ±± ai saiaggja oHua §aai Aioia fias^snisoi &asi seaa 

ySHISXI. 

a?» 7 

HI 1 gOH 2J01AH. CMOS SISi ^«o^fe SJSfllSfl. 

a?g 8 

hi 3 goii sioiah. yswisaa fliaggoi. ^xisejg^sion gga n^s g^g^ggg 

S6H 2JS8lb fll^g^OII §^22, UH3 ¥1X1 Oil AH a 9 Oil S^Sfe SISHIgil. 

a^g 9 

j ) ?ie&»cHi oHus §aaf 91 hi i sag aeysaisg g^sfcx. ^^i saejsais^oii 
^lOiegaa^ a! 3H0ISs = § gssi& e?ii: 

in hi 2 sag ±± a sanagsjg gssi^i mm aioisa^g oi±as aissioi hi 
2 sag segoisg ^gs^ a?n: a 

in) hi 2 sag ±^ as saiagg8fa hi 1 sag saefSHisa hi i sag g^g^s 
g B&AOPi ?ish 3noi = a^§ oi^as Afgafcw hi 2 sag g^goisg ch s^i ^ggoii a 
«h. hi 2 £ag ai Eaiage? Aioia hi 1 ess aiag^om oHaa saaioii agsm. aia 
gga iaaa hi 1 sag s^s^e^i *g hi 1 ess 2^2 s^gaf^ggg ggsi^ esig 
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SS81& SOI =?ZSi e»£ffla«2| «|£gf3. 
10 

HI 9 SOU 21CHAH. 3«0IM§Sa| * 5(101^2 = 01 9311 i )WM S3 3 31 SOB. fll 1 ESS S 

se>Eflia°i fiao«e> m 2 ess s^soi ?gjgoi. aasj a i ess s=S5es u±ai 
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